When in a composite materials have at least one component materials with dimensions less than 100 nm known as nanocomposite materials or nanocomposites (NCs); and performing research on such materials is very interesting not only for the potential applications in photonics and plasmonics, but also for investigating various fundamental interaction processes [1][2][3]. Particularly, the noble metal nanoparticles (NPs) embedded in dielectric matrices are attractive due to surface plasmon resonance (SPR), and transition metal NPs for magnetic storage applications. It is known that properties of these NCs depends on the size and shape of NPs. Therefore, the powerful capability of energetic ion irradiation for synthesizing and modifying materials at nano scales can be exploited for such manipulations. Ion beams of low energies can be used for developing nanoparticles in host matrices or by promoting solid state diffusion by collision cascades [4]. While, swift heavy ions (SHIs) have been used for understanding and controlling the nucleation, growth, shape and structure of embedded nanoparticles in dielectric matrices under the effects of high densities of electronic excitations induced by such energetic ions [5][6][7][8][9][10][11] [12] [13] [14] [15] [16] [17] [18] . Energy deposited in electronic excitation can be calculated using SRIM code [19] and modifications could be understood by several mechanisms [20] [21] [22] [23] [24] .
When in a composite materials have at least one component materials with dimensions less than 100 nm known as nanocomposite materials or nanocomposites (NCs); and performing research on such materials is very interesting not only for the potential applications in photonics and plasmonics, but also for investigating various fundamental interaction processes [1-3]. Particularly, the noble metal nanoparticles (NPs) embedded in dielectric matrices are attractive due to surface plasmon resonance (SPR), and transition metal NPs for magnetic storage applications. It is known that properties of these NCs depends on the size and shape of NPs. Therefore, the powerful capability of energetic ion irradiation for synthesizing and modifying materials at nano scales can be exploited for such manipulations. Ion beams of low energies can be used for developing nanoparticles in host matrices or by promoting solid state diffusion by collision cascades [4] . While, swift heavy ions (SHIs) have been used for understanding and controlling the nucleation, growth, shape and structure of embedded nanoparticles in dielectric matrices under the effects of high densities of electronic excitations induced by such energetic ions [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] . Energy deposited in electronic excitation can be calculated using SRIM code [19] and modifications could be understood by several mechanisms [20] [21] [22] [23] [24] .
The coulomb explosion model, for instance can explain the dissolution of NPs embedded in an insulating matrix [5] . However, there are evidences that the agitation of target atoms by electron-phonon coupling is more relevant and significant, as it lasts for a longer time than electrical perturbations and takes place in targets irrespective of their nature. Equations of thermal exchanges between the electronic and atomic systems during these spikes have been used for explaining the changes in the shape or spatial distribution of small metal particles undergoing overheating in dielectric matrices. However, some experiments account for the deformation of particles by creep under the combined effects of the anisotropic stress, developing progressively with the overlap of ion tracks and heating. SHIs induced tailoring of NCs have shown that the dipolar interactions among the NPs can be modified or tuned by controlling size, shape and re-arrangement of the of the NPs [5-11]. While, others reported that the growth is followed by deformation of NPs, provided the size of the NPs is larger than the ion track and both the matrix and NPs are in molten state induced by SHIIs [12] [13] [14] [15] 18] . It was reported in that the re-arrangements and deformation of NPs can be evidenced by performing the SPR measurements using the polarized light [6, 8, 12] . On the other hand the stress induced by the hammering of the matrix modified the magnetic anisotropy of films containing Fe, FePt particles, with potential applications in perpendicular magnetic recording [7, [16] [17] [18] . Some recent work by have shown such manipulations cane understood by the thermodynamic processes [25] .
There are a number of experimental reports that many of these modifications are explained using the thermal-spike model. However, it is known that such energetic heavy ions generate tracks by depositing a local energy density of typically 10 10 Jm −3 in times shorter than a nanosecond in nanometric cylinders along ion trajectories and it corresponds to local peaks powe inside ion tracks greater than 10 19 W. Therefore, besides possible new applications, the fundamental issues of interactions can be studied by checking the validity of classical thermo-mechanical equations in this nonequilibrium domain in the framework of the thermo-elastic model [9] . Thus, it can be concluded that energetic ions are liable induce many interesting changes in nanocomposites and can also provide parameters for the development of non-equilibrium thermodynamics. 
References

